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Descripti n 

BACKGROUND OF THE INVENTION 
Field of the invention 

This invention relates to novel sulfoxide derivatives and processes for the preparation of the same. 
Description of prior art 

It is well known In the art to which the present invention relates that H + + K*ATPase plays a principal role 
in the final secretion mechanism of gastric acid in stomach cells [Scand. J. Gastroenterol., 14, 131-1 35 (1 979)]. 
As a substance having H* + K+ATPase inhibitory activity, Norinium bromide Is known [Proceeding of the Society 
for Experimental Biology and Medicine, 172, 308-315 (1983)]. 

On the other hand, 2^2-(3,5-dimethyI-4^ethoxy)i)yridylm^ 
[trade-name : Omeprazole] has been developed as an antiulcer compound having H* + K*ATPase inhibitory 
activity [Am. J. of Physiol., 245, G64-71 (1 983)]. It is also known from GB 21 61 1 60 that certain other heterocycl ic 
sulphonyl compounds display gastric-secretlon-lnhlblting activity, 

SUMMARY OF THE INVENTION 

The present inventors have conducted extensive research and have now discovered that new sulfoxide 
derivatives having the specific formula exhibit excellent suppressive effects against the secretion of gastric acid 
owing to their specific H+ + K*ATPase inhibitory effects. 

Accordingly, an object of the present invention is to provide novel sulfoxide derivatives which is of value 
as an anti-ulcer agent 

There Is provided by the invention a sulfoxide derivative having the formula (I) : 



wherein each of R 1 and R 2 independently is hydrogen or an alkyl group having 1 to 6 carbon atoms, and each 
of R s , R 4 , R^and R* b independently is hydrogen, halogen, an afkoxy group having 1 to 6 carbon atoms which 
may be substituted with fluorine atom(s), or an alkyl group having 1 to 6 carbon atoms, or trifluoromethyl. 
There is also provided by the invention a sulfoxide derivative having the formula (V) : 



wherein each of R fi and R e Independ ntiy Is hydrogen, halgoen, an alkyl group having 1 to 6 carbon at ms, or 
an alkoxy group having 1 to 6 carbon atoms, R 7 is hydrogen, an alkyl group having 1 to 6 carbon atoms, or an 
alkoxy group having 1 to 6 carbon atoms, Y is CH or N, and Z is unsubstituted or substituted 2-pyridyl or a 




(I) 




(V) 
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2-aminophenyl group having the formula (VI) : 




(VI) 



wherein each of R 8 and R 9 independently is hydrogen or an alkyl group having 1 to 6 carbon atoms, and the 
phenyl group may be substituted. The substltuents attachable to the 2-pyridyl group and/or the phenyl group 
may be selected from the halogens, alkyl groups having 1 to 6 carbon atoms, and alkoxy groups having 1 to 
6 carbon atoms. 

DETAILED DESCRIPTION OF THE INVENTION 

Among the sulfoxide derivatives having the formula (I), sulfoxide derivatives wherein each of R 3 t R 4 , R 4 * 
and R 4b Is hydrogen are preferred. Each of R 1 and R? preferably Is an alkyl group having 1 to 6 carbon atoms 
such as methyl or ethyl. 

Representative exemples of the compounds of the formula (I) include : 

2^2^iInethylamlnobenzylsulfinyl)imidazo[4 I 5-b^pyridine; 

2^2^lmethylaminobenzylsiilflnyl)-7Hnnethoxyimida2o-[4 l 5-bJ-pyridine ; 

2^24imeth^aminobenz^sulfiny^ 

2-(2*diethylam[nobenzylsulfinyl)imidazo[4 t 5-b]-pyridine ; 

2^2-dimethylamlno-o^etrrylbenzylsulfinyl)imida2o-4,5-b]pyridine; 

2^2-dlmethylamino-4HMoroberizy^^ 

2^2^imeth^amino*metrK)xy^ 

2^2^imethylamino^methylbenzylsutfinyl)imidazo[4 l 5-b]pyridine; 
2^2-dimethylamino^fluorobenzylsulfinyl)imidazo[4 l 5-b]pyridine ; and 
2^2^lmefoylaminobenzylsulfinyl)-6H^ 

The sulfoxide derivative having the fonmula (I) can be advantageously prepared by a process which com- 
prises : 

reacting a mercapto derivative having the formula (II) : 




(id 



H 



wherein R 3 has the same meaning as above, with a compound having the Formula (III) : 



XH 2 C 




(III) 



wherein each of R 1 , R 2 , R 4 , R 4 * and R 46 has the same meaning as above, and X is a reactive group, or a salt 
thereof to obtain a comp und having th Formula (IV): 
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(IV) 



wherein each of R 1 , R 2 , R 3 , R* R*« and R 4b has the same meaning as above, and 
oxidizing the compound having the formula (IV), 

The starting compound having the Formula (II) can be prepared by bringing a diaminopyridine or its deri- 
vative into contact potassium xanthogenate in an alcoholic solvent 

The reactive group (X) of the compound having the formula (III) can be a halogen atom such as chlorine 
or bromine ; a sulfonyloxy group such as methylsulfonyloxy or tolunsulfonyoxy ; or acetoxy. 

The reaction of the compound (II) and the compound (III) can be performed at a temperature from room 
temperature to the reflux temperature for 30 min. to 24 hrs., in an inert solvent such as benzene, ethanol or 
acetone. The reaction can be carried out In the presence of an alkali agent such as NaOH, KOH, K 2 C0 3 or 
NaHC0 3l for trapping an acid produced in the reaction. 

The salt of the compound (III) can be an inorganic add salt such as hydrochloride or sulfate, or an organic 
acid salt such as benzoate. 

The oxidation of the compound (IV) can be performed In the conventional manner. For instance, the com- 
pound (IV) can be oxidized using an oxidizing agent such as hydrogen peroxide, an organic peroxide (e.g., 
m-chloroperbenzoic acid), or sodium hyprochlorite. The reaction can be performed in an inert solvent such as 
chloroform, dlchloromethane, methanol, or ethyl acetate at a temperature ranging from -30°C to 50°C, prefer- 
ably -15°C to 5*C. 

Among the sulfoxide derivatives having the formula (V), sulfoxide derivatives wherein each of R 5 , R 6 and 
R 7 is hydrogen are preferred. Each of R« and R 9 preferably is an alkyl group having 1 to 6 carbon atoms such 
as methyl or ethyl. 

Representative examples of the compounds of the formula (V) include : 

2- (2-pyridylmethyIsulfinyl)quinoxaJIne ; 

3- methyl-2-(2-pyridylmethylsulfinyl)quinoxaline; 
242-(4Hrnethoxypyrldyl)methylsulfinyl]-3-methyl-quinoxal!ne; 
3nrnethyW-P-(2-meth^ ; 
6,7^imethyl-2-(2-pyrkrylmethylsuIfinyl)qufnoxaline; 
2-methyl-3-(2-pyrid^methylsulf^ 
2-(2-dimethylamfnobenzylsulfinyl)qulnoxalIne; 
2-(2-dimethyiaminolbenzylsuIfinyl)-3-methyl-quinoxaline ; 
2K2-dimethylaminobenzylsulfin^)^ t 6,7-trime%l-quboxaIine ; 
2-(2-dimethylamino-3-inethyfo^ 
2-(2-dlmethylamino-5-methylbe 

2-(2-dimethylamino-5-methoxybenzylsuIfinyl)-3-rnethylquinoxaline ; 
2-(2-diethylaminobenzylsulfinyl)quinoxaline; 
7-chloro-2-(2-pyridylmethylsulfinyl)quinoxaline ; 
6,7-dichloro-2-(2-dknethyIaminobenzylsulfinyl)-quinoxaline ; 
2^2-dimethylamino-4-chlorobenzyisutfinyi)-3-methyl-quinoxaline ; 
2-(2-dimethylaminobenzylsuIfinyl)-6Hmethoxyquinoxaline ; and 
2-(2-d[me%laminobenzylsulfinyl)-3-methoxyquinoxaline. 

The sulfoxide d rivative having the formula (V) can b advantag usly prepared by a proc ss which com- 
prises : 

reacting a mercapt derivative having th f rmula (VII) : 
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5 




(VII) 



wherein each of R 6 , R 6 , R 7 and Y has the same meaning as above, 
10 with a compound having the formula (VIII) : 

QCHaZ 

wherein 2 has the same meaning as above, and Q is a reactive group, 
is or a salt thereof to obtain a compound having the formula (IX) : 



20 




(IX) 



25 wherein each of R 6 f R 6 , R 7 , Y and Z has the same meaning as above, and 
oxidizing the compound having the formula (IX). 

The starting compound having the formula (VII) can be prepared from a diamino compound in the conven- 
tional man ner. For instance, 2-mercapto-3-methylquinoxaline can be prepared by a process described In J. Org. 
Chem..2l,470(1956). 

30 The reactive group (Q) of the compound having the formula (VIII) can be a halogen atom such as chlorine 
or bromine ; a sulfonyloxy group such as methylsulfonyloxy or toluensutfonyl ; or acetoxy. 

The reaction of the compound (VII) and the compound (VIII) can be performed at a temperature from room 
temperature to the reflux temperature for 30 min. to 24 hrs., in an inert solvent such as benzene, ethanol or 
acetone. The reaction can be carried out in the presence of an alkali agent such as NaOH, KOH, K 2 CO a or 
35 NaHC0 3t for trapping an acid produced In the reaction. 

The salt of the compound (Ml) can be an inorganic acid salt such as hydrochloride or sulfate, or an organic 
acid salt such as benzoate. 

The oxidation of the compound (IX) can be performed in the conventional manner. For instance, the com- 
pound (IX) can be oxidized using an oxidizing agent such as hydrogen peroxide, an organic peroxide (e.g., 
40 m-chloroperbenzoic acid), or sodium hypochlorite. The reaction can be performed in an Inert solvent such as 
chloroform, dichloromethane, methanol, or ethyl acetate at a temperature ranging from -30°C to 50°C, pref- 
erably -15°C to 5°C. 

Accute toxicity of the sulfoxide derivatives of the formula (I) or (V) have been determined in oral adminis- 
tration. It has been confirmed by observation of three days after oral administration to dog that these compounds 
45 show no noticeable side-effects at a dose of 100 mg/kg. 

Further, it has been confirmed that the sulfoxide derivatives of the formula (I) or (V) according to the inven- 
tion are of value as a cytoprotective agent for gastrointestinal tract and can be utilized for the treatment or pre- 
vention of a non-gastric-acid-induced, non-traumatically-induced, norwieoplastic gastrointestinal inflammatory 
disease in a mammal suffering from or particularly susceptible to the development of said disease, as disclosed 
50 In U.S. Patent No. 4,359,465 (Ruwart). 

The anti-ulcer agent for gastrointestinal tract containing a sulfoxide derivative of the formula (I) or (V) can 
be administered orally or parenterally. Examples of the preparation forms for oral administration include tablets, 
capsules powder, granules, and syrup. In the formulation of these preparations, there can be used excipients, 
dlsintegrants, binders, lubricants, pigments, diluents and the like which are commonly employed in the art 
65 Examples of the excipients include dextrose and lactose. Examples of th dlsintegrants include starch and car- 
b xymethylceliulose. Examplesofthelubricantsincludemagnesiumstearateandtalc. Examples ftheblnders 
include hydroxypropylcellulose, gelatin and polyvinylpyrrolidone. 

The dose is g nerally n t more than 500 mg/day, preferably about 100 ng/day to 300 mg/day, for an adult. 

5 



EP 0 234 690 B1 



The dose can be either Increased r decreased depending upon the ag and other conditions. 
The present invent) n is further described by th following examples. 
(1) H* + K*ATPase Inhibftory effect 

Following the m thod of Forte et al [J. Applied Physiol., 32, 714-717 (1972)], gastric acid sea tory cells 
5 of a rabbit gastric mucosa were Isolated and vesicle containing H + + K + ATPase was prepared by centrifuging 
the cells in Ficoll of discontinuous density gradient After the enzyme was incubated at room temperature for 
25 min. in 0.5 m? of a solution which contained 5 mM of an imidazole buffer (pH 6.0) and 2 x 10-* M of each 
test compound, the mixture was heated to 37°C at which it was allowed to stand for further 5 min. To the mixture 
was added 0.5 ml of a solution which contained 4 mM of magnesium chloride, 80 mM of an imidazole buffer 
10 (pH 7.4), 20 mM of potassium chloride and 4 mM of ATP. The resulting mixture was caused to react at 37°C 
for 15 min., and 1 ml of a 24% solution of trichloroacetic acid was then added to terminate the reaction. The 
inorganic phosphorus liberated was quantitatively analyzed by the method proposed by Taussky and Shorr [J. 
Biol. Chem., 202, 675-685 (1953)). The ^-dependent activity of the ATPase was determined by substracting 
its activity obtained when no potassium chloride was contained. The results are set forth in Table 1 in which 
1$ Compound Nos. 1-7 are the sulfoxide derivatives prepared in the hereinafter-described Examples 1-7, respect- 
ively. 



Tabic 1 



Test Compound No. H + +K + ATPase Inhibitory Effect {%) 





1 


92.3 


30 


2 


96.8 




3 


99.5 




4 


89.4 


as 


5 


100 




6 


100 




7 


80.8 



(2) Inhibitory action against secretion of gastric 
acid 

45 

Male Donryu rats having a body weight of 200 to 250 g and fasting (while allowing free access to water) 
for 24 hours were employed for the present test which was performed in accordance with the conventional 
method [Shay, H. et al, Gastroenterology, 5, 43-61 (1945)]. 

Under ether anesthesia, the pylorus of the rat was ligated and each tast compound was administered 
so fntraduodenally. Four hours later, each rat was killed and the stomach was removed to collect the gastric juice. 
The inhibitory action was determined by comparing the acid output which was obtained by titration to pH 7.0 
with 0.1 -N NaOH by means of an automatic titrator, with the corresponding value of a control rat prepared in 
the same manner except that a vehicle alone was administered. The results are set forth in Table 2. 



6 
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Table 2 



Test Compound 
No. 



10 



1 


100 


95.1 




30 


79.0 




10 


53.0 


2 


100 


54.8 


3 


100 


54.7 


A 


100 


96.7 


5 


100 


55.1 


6 


100 


89.6 


7 


100 


45.9 



Dose Suppresive action against 
(mg/kg) secretion of gastric acid (56) 



Cimetidine 100 80.3 
(for reference) 30 59.1 

10 25.3 



35 

Remark: Cimetidine (tradename of N^anc^'Hmethyl-N^-II(5^ethyl-1H-imidazol-4-yl)me- 
thyI]thio]ethyl]-guanidine) 

(3) Inhibitory actions on gastric lesion models 

Two different types of gastric lesion models were induced in male Donryu rats (180 to 240 g) which had 
40 been deprived of food but allowed free acess to water for 24 to 48 hours prior to experiments. 

(a) Water-immersion stress-induced erosions : 

Rats fasted for 24 hours before experiments were placed in a restraint cage. The animals were immersed 
vertically to the level of the xiphoid process in a water bath (21°C) for 7 hours and then killed. The stomach of 
each rat was removed and inflated by injecting 10 mi of 1% formalin to fix the inner and outer layers of the 
46 gastric walls. This formalin treatment was performed in all of the following experiments. Subsequently, the 
stomach was incised along a greater curvature and examined for any erosion in the glandular portion. Each 
test compound or a vehicle alone was given orally 10 minutes before stressing. 

(b) HCf-ethanol-induced erosions 

A hydrochloric acid-ethanol solution (150 mM HCl in 60% ethanol) was given orally to rats in a dose of 1 
so m£/200g, which rats had been fasted for 24 hours before experiments. One hour later, each animal was killed 
and the stomach was examined for any erosion in the glandular portion. Each test compound or a vehicle alone 
was given orally 30 minutes before ethanol treatment. 

The results are shown in Tables 3 and 4. 



7 
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Table 3 



Test Compound Dose Inhibition on Water-Immersion 
No. (mg/kg) stress-induced erosions (%) 



100 87 
30 66 



Cimetidine 200 87 

(for reference) 60 49 



Table 4 



Test Compound Dose Inhibition on HCi-Ethanol- 

No. (mg/kg) induced Erosions (J6) 



30 97 
10 37 



The processes for the preparation of the sulfoxide derivatives of the invention are further described by the 
following examples. 

Example 1 

Synthesis of 2-(2-DimethylamlnobenzylsulflnylHmldazo[4,5-b]pyr!dine (Compound No. 1) 

(1) Preparation of 2-mercaptolmidazo[4 l 5-b]pyridine 

A mixture of 5 g of 2,3-diamtnopyrldine, 14.3 g of potassium xantogenate, 50 mf of ethanol and 1 0 m? of 
water was heated under reflux for 8 hra., and then the solvents were removed from the reaction mixture under 
reduced pressure. The resulting solid residue was washed with acetone. The solid was then dissolved in water. 
The resulting aqueous solution was made acidic by addition of acetic acid to give a crystalline precipitate. The 
precipitate was collected by filtration and washed successively with water and ther to give 5 g of 2-mercap- 
toimidazo[4 l 5-b]pyridin , m.p. : higher than 2S0°C. 

(2) Preparation of 2-(2-dImethylaminobenzyIthi )-Imidazo[4,5-b]pyridine 

T as luti nof 1.71 g of sodium hydroxide in a mixture of 100 mf of ethanol and 5 mf f water was added 
3.0 g of 2-mercaptoimidazo[4,5-b]pyridine. T thus obtained mixture was added 4.09 g of 2-dimethyiamino ben- 

8 



EP 0 234 690 B1 



zylchl rid hydrochloride, and thus btained mixture was stirred at room temperature fori 7.5 hrs. The solvent 
was then removed under reduced pressur t and the resulting residue was extracted with thyl acetat . 

The organic layer was washed successively with 5% aque us sodium hydroxide soluti n ( water and satu- 
rated aqueous sodium chlorid soluti n, and then dried over s dium sulfate. The sodium sulfate was removed 
by filtration, and the solvent was removed to giv a residue. The residue was warmed in ether, and the insolubles 
were removed by titration. 

The filtrate was concentrated to give 2.95 g of 2-(2-dimethylaminobenzylthlo)imidazo[4,5-b]pyridine as a 
white powder. 

iH IMMR (CDC^) 8 : 2.96 (s, 6H), 4.44 (s, 2H), 
7.0-8.2 (m f 7H) 

(3) Preparation of 2-{2-dlmathylaminobenzylsulfinyl)imidazo[4,5-b]pyridine (Compound Na 1) 
In 50 mf of chloroform was dissolved 1.5 g of 2-(2-dimethylaminobenzylthio)imidazo[4,5-b]pyridine. To the 
resulting solution under chilling to -10°C was added portionwlse 1.36 g of m-chloroperbenzoic acid (purity : 
80%). The reaction mixture was washed successively with saturated aqueous NaHCO a solution, water and 
saturated aqueous sodium chloride solution, and then dried over sodium sulfate. The sodium sulfate was 
removed by filtration, and the solvent was removed to give a solid residue. The residue was recrystallized from 
ethanol to give 1.15 g of 2-(2-dimethylaminobenzylsulfInylimIdazo[4,5-b]pyridine as a whits powder, m.p. 135- 
136°C. 

iRv^cnr 1 : 1590, 1400, 1260, 1070, 1040, 940, 755 
1H NMR <CDC<y 8 : 2.60 (s, 6H). 

4.48 and 4.84 (each d, 2H, J=14Hz), 
6.8-8.7 (m, 7H) 

Example 2 

Synthesis of 2-(2-Pyridylmethyl3ulfinyl)quinoxaline (Composed No. 2) 

(1) Preparation of 2-(2-pyridylmethylthio)quinoxaline 

In 50 mf of acetone was dissolved 2.0 g of 2-mercaptoquinoxaline. To the solution were added 2.02 g of 
2-picolyl chloride hydrochloride, 4.0 g of potassium carbonate and 5 mf of water. The resulting mixture was 
stirred at room temperature for 0.5 nr., and the solvent was removed under reduced pressure. The residue was 
extracted with chloroform after addition of chloroform and water. The organic layer was separated and dried 
over sodium sulfate. The sodium sulfate was removed by filtration, and the filtrate was placed under reduced 
pressure to remove the solvent To the residue were added 20 mf of ethanol and 1 .03 mf of cone, hydrochloric 
acid and then added ether. Thus precipitated crystals were washed with ethanol-ether (1 : 1) and dried under 
reduced pressure to give 2.09 g of 2-(2-pyridylmethylthio)quinoxaline hydrochloride as a yellow crystalline pow- 
der. 

1H NMR (CPsOD) 8 : 4.97 (s, 2H), 7.6-8.7 (m, 7H), 
8.73 (s, 1H), 8.84 (m, 1H) 

(2) Preparation of 2-(2-pyridylmethylsulfinyl)quinoxaline (Compound No. 2) 

In a mixture of 20 mf of chloroform and 5 mf of methanol was dissolved 2.51 g of 2-(2-pyridylmethylthio)qui- 
noxaline hydrochloride. To the chilled solution kept at a temperature of lower than 0°C (temperature of solution) 
was portionwlse added 1.95 g of m-chloroperbenzoic acid (purity: 70%). After the reaction was complete, 
chloroform and saturated aqueous NaHCOj solution were added to the reaction mixture. The organic layer was 
separated and dried over sodium sulfate. The sodium sulfate was then removed by filtration, and the solvent 
was evaporated under reduced pressure from the filtrate. The residue was purified by silica gel column 
chromatography (acetone/hexane), and recrystallized from ethanot/etherto give 0.27 g of 2-(2-pyridyimethyi- 
sulfinyl)quinoxaline as a pale brown crystalline powder, m.p. 117-122°C (decompn.). 

IRv^crrr 1 : 1590, 1470, 1430, 1360, 1200, 1200, 1080, 1050, 995, 960, 765, 745 
1H NMR (CDC^)5 : 4.43 and 4.70 (each d, 2H, J=14Hz), 
7.0-8.2 (m, 7H), 8.38 (m,1H), 
9.06 (s, 1H) 

Example 3 

Synthesis of 3-Methyl-2-(2-pyrldyimethyl6uifinyi)quinoxaiirie (Compound No. 3) 
(1) Preparation of 3-methyl-2-(2-pyridylmethyithio)quinoxaline 

In a mixture of 70 mf of acetone and 7 mf of water were suspended 1 .9 g of 2Hmercapto-3-methylquinoxaline 



9 
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and 1.95 g of 2-plcolyl chloride hydrochloride. To the suspension was added 4.0 g f potassium carb nat . 
The resulting mixture was stirred at room temperature for 1 hr., and the solvent was removed under reduced 
pressure. The residue was extracted with chloroform after addition of chlorof rm and water. The organic lay r 
was separated and dried over sodium sulfate. The sodium sulfate was removed by filtration, and the filtrate 

5 was placed under reduced pressure to remove the solvent The residue was dissolved in 20 mf of ethanol. To 
the solution under chilling with ice were successively added 3.2 mf of 5.2N ethanotic hydrochloric acid and ether 
to precipitate crystals. The crystals were collected by filtration to give 2.25 g of 3-methyl-2-(2-pyridylmethyl- 
thio)quinoxaline hydrochloride as a violet crystalline powder. 

'H NMR (CD 3 OD)S : 2.68 (s, 3H), 4.98 (s, 2H), 
10 7.5-8.7 (m, 7H), 8.84 (m, 1 H) 

(2) Preparation of 3-methyl-2-(2-pyridylmethylsuIfinyl)quinoxaline (Compound No. 3) 
In a mixture of 36 mf of chloroform and 18 mf of methanol wa9 dissolved 2.6 g of 3-methyl-2-(2-pyri- 
dylmethylthfo)quinoxaIine hydrochloride. To the chilled solution kept at a temperature of lower than 0°C (tem- 
perature of solution) was added 1.77 g of m-chloroperbenzolc acid (purity 70%). After the reaction was 
15 complete, chloroform and saturated aqueous NaHC0 3 solution were added to the reaction mixture under chil- 
ling. The organic layer was separated and dried over sodium sulfate. The sodium sulfate was then removed 
by filtration, and the solvent was evaporated under reduced pressure from the filtrate. The residue was purified 
by silica gel column chromatography (chlorofdrm/methanol), and recrystallized from ether/hexane to give 1.63 
g of 3-methyl-2-(2-pyridylmethylsulfinyl)quinoxaline as an orange crystalline powder, m.p. B5-88°C (decompn.). 
20 IRv^cnr 1 : 1595, 1470, 1435, 1095, 1080, 1035, 770 

m NMR (CDC^)S : 2.73 (s, 3H), 

4.55 and 4.71 (each d, 2H, J=13Hz), 
7.0-8.3 (m, 7H), B.39(m, 1H) 

Example 4 

25 

Synthesis of 2-Methyi-3-(2-pyridylmemylsulfinyl)pyrldoI2 t 3-blpyrazine (Compound No. 4) 

(1) Preparation of 2-methyl-3-(2-pyridylmethylthio)pyrido[2 1 3-b]pyrazine 

To 1.67 g of 3-mercapto-2-meftylpyrido[2,3-b]pyrazine were added 10 mf of ethanol and a solution of 1.15 
30 g of 2-picolyl chloride hydrochloride and 0.67 g of sodium hydroxide. The obtained mixture was heated under 
refluxing for 1.5 hrs, and then the solvent was removed under reduced pressure. The residue was extracted 
with ethyl acetate. The extract was washed with water and saturated aqueous sodium chloride solution, and 
dried over sodium sulfate. The sodium sulfate was removed by filtration, and the filtrate was placed under 
reduced pressure to remove the solvent The residue was dissolved in 20 mf of acetonitrile, and the insolubles 

6 were removed by filtration. The filtrate was concentrated to give 1 .5 g of 2-methyl-3-(2-pyridylmethylthio)pyri- 
do[2,3-b]pyrazfne as a brown oil. 

1H NMR (CDC4)5 : 2.74 (s, 3H), 4.72 (s f 2H), 
7.0-9.0 (m, 7H) 

(2) Preparation of 2Hrnemyl-3-(2-pyridylmethylsulfinyl)pyrido[2 1 3-b]pyrazine (Compound No. 4) 

40 In 14 mf of chloroform was dissolved 1.4 g of 2-methyt-3-(2-pyridylmemylmio)pyrklo[2,3-b]pyrazine. To the 
solution under chilling with ice was added portlonwise 1 .1 g of m-chloroperbenzoic acid (purity : 80%). The reac- 
tion mixture was then left to have room temperature, and poured into saturated aqueous NaHC0 9 solution. The 
aqueous mixture was extracted with chloroform. The chloroform layer was washed with water and saturated 
aqueous sodium chloride solution, and dried over sodium sulfate. The sodium sulfate was then removed by 
45 filtration, and the solvent was evaporated under reduced pressure from the filtrate. The residue was purified 
by silica gel column chromatography (chtoroform/methanol), to give 420 mg of 2-methyl-3-(2-pyridylmethylsul- 
finyl)pyrido[2,3-b]pyrazine as a brown crystalline powder, rap. 120-1 25° C (decompn.). 

IRv£;cnri : 3460, 1580, 1440, 1270, 1080, 1069, 795 
*H NMR (CDC4)5 : 2.78 (s, 3H), 
50 4.57 and 4.74 (each d, 2H, J=13Hz), 

7.0-7.9 (m, 4H), 8.20-8.38 (m, 1H), 
8.50 (dd, 1H, J*2Hz, 8Hz), 
9.16 (dd, 1H,J=2Hz, 4Hz) 

55 
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Exampl 5 

Synthesis f 2-(2-Dimethylamlnobenzylsulfinyl)quinoxa]in (Compound No. 5) 

(1) Preparation of 2-(2-dimethylaminobenzylthi )quin xaline 

To a solution of 1 g of 2-mercaptoquinoxaline in 40 mfof ethanol was added a solution of 530 mg of sodium 
hydroxide in 2 mf of water, and subsequently added 1 .27 g of 2-dimethyIaminobenzyl chloride hydrochloride. 
The resulting mixture was stirred at room temperature for 1 8 hrs., and the solvent was removed under reduced 
pressure. The residue was extracted with ethyl acetate. The organic layer was washed successively with 5% 
aqueous sodium hydroxide solution, water, and saturated aqueous sodium chloride solution, and dried over 
sodium sulfate. The sodium sulfate was removed by filtration, and the filtrate was placed under reduced press- 
ure to remove the solvent The residue was purified by silica gel column chromatography (hexane/acetone) to 
give 1.5 g of 2-(2-dlmethylamlnobenzylthio)quinoxaline as a yellow oil. 
1H NMR (CDC^)5 : 2.76 (s, 6H), 4.72 (s, 2H), 

6.8- 7.6 (m, 9H) 

(2) Preparation of 2-(2-dlmethylaminobenzyIsulfinyl)quinoxaline (Compound No. 5) 

In 50 mf of chloroform was dissolved 1.47 g of 2-(2-dimethylaminobenzylthio)quinoxaline. To the chilled 
solution kept at -1 0°C was portionwise added 1 .54 g of nvchloroperbenzoic acid (purity : 80%). To the reaction 
liquid were washed successively with saturated aqueous NaHC0 3 solution, water and saturated aqueous 
sodium chloride solution, and dried over sodium sulfate. The sodium sulfate was then removed by filtration, 
and the solvent was evaporated under reduced pressure from the filtrate. The residue was purified by silica 
gel column chromatography (hexane/acetone) to give 330 mg of 2-(2-dimethylaminobenzyl8ulfinyl)quinoxaline 
as a yellow powder, m.p. 114-115°C. 

IRvJ^cnr* : 1485, 1445, 1080, 1045, 945, 760 
1H NMR (CDC^)5 : 2.40 (s, 6H), 

4.46 and 4.66 (each d, 2H, J*14Hz) t 

6.9- 8.2 (m, 9H) 

Example 6 

Synthesis of 2-(2-Dimethylamlnobenzyisulfinyl)-3-methylquinoxallne (Compound No. 6) 

(1) Preparation of 2-(2-dimethylaminobenzylthio)3-methylquinoxaline 

In a mixture of 50 mf of acetone and 5 mf of water were suspended 2.80 g of 2-mercapto-3-methyl- 
quinoxaline, 3.28 g of 2-dimethylaminobenzyl chloride hydrochloride, and 8.0 g of potassium carbonate. The 
resulting mixture was stirred at room temperature for 40 min., and the solvent was removed under reduced 
pressure. The residue was extracted with chloroform after addition of chloroform and water. The organic layer 
was separated and dried over sodium sulfate. The sodium sulfate was removed by filtration, and the filtrate 
was placed under reduced pressure to remove the solvent The residue was diluted with 50 mi of ethanol. To 
the solution under chilling with ice were successively added 1.33 mf of cone, hydrochloric acid and ether to 
precipitate crystals. The crystals were collected by filtration to give 4.56 g of 2-(2-dimethylaminobenzylthlo)-3- 
methylqulnoxallne hydrochloride as a dark brown crystalline powder. 
1H NMR (CD 3 OD/CDCf 3 )6 : 2.67 (s, 3H) ( 3.46 (s, 6H), 

5.00 (s, 2H), 7.4-8.1 (m, 8H) 

(2) Preparation of 2-(2-dimethyiaminobenzylsulfinyl)-3-methylquinoxaline (Compound No. 6) 

In a mixture of 10 mf of chloroform and 10 mf of methanol was dissolved 1.73 g of 2-(2-dimethylaminoben- 
zylthlo)-3-methylquinoxaline hydrochloride. To the chilled solution kept at a temperature of lower than 0°C (tem- 
perature of solution) was portionwise added 1.14 g of m-ch1oropert>enzolc acid (purity : 80%). After the reaction 
was complete, chloroform and saturated aqueous NaHCp3 solution were added to the reaction mixture. The 
organic layer was separated and dried over sodium sulfate. The sodium sulfate was then removed by filtration, 
and the solvent was evaporated under reduced pressure from the filtrate. The residue was purified by silica 
gel column chromatography (chlorofomVmethanol), and recrystallized from ethyl acetate/hexane to give 0.51 
g of 2-(2-dimethyiamlnobenzylsulfinyl)-3-methylquinoxaline as a pale brown crystalline powder, m.p. 68-70°C 
(decompn.). 

IRvJ^cm- 1 : 1590, 1160, 1090, 1080, 1070, 1045, 945, 760 
'H NMR (CDCf 3 )S : 2.42 (s f 6H), 2.49 (s, 3H), 

4.44 and 4.73 (each d, 2H, J=12Hz), 
6.8-8.3 (m, 8H) 
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Example 7 

Synthesis of 2-(2-Diniethylamlnobenzylsulfinyl)-3 > 6.7-trimethylqulnoxalln (Compound No. 7) 

5 (1) Preparation of 2-(2-dimethylamInoben2ylthIo)3 ( 6 p 7-trimethylquInoxaline 

To a mixture of 50 ml of acetone and 5 ml of water were added 4.08 g of 2-mercapto-3,6,7-trlmethyl- 
quinoxallne, 4.12 g of 2-dimethyIaminobenzyl chloride hydrochloride, and 10.0 g of potassium carbonate. The 
resulting mixture was stirred at room temperature for2 hrs., and the solvent was removed under reduced press- 
ure. To the residue were added water and chloroform. After the insolubles were removed by filtration, the 

10 organic layer was separated and dried over sodium sulfate. The sodium sulfate was removed by filtration, and 
the filtrate was placed under reduced pressure to remove the solvent To the residue was added hexane, and 
the Insolubles were removed by filtration. The filtrate was dried under reduced pressure to give 6.48 g of 2-(2- 
dimethylaminobenzy1thio)-2 f 6 l 7-trimethylquinoxaiine hydrochloride as a pale orange crystalline powder. 
1 H NMR (CDCl 3 )6 : 2.43 (s, 6H), 2.61 (s, 3H), 

15 2.75 (s, 6H), 4.73 (s, 2H), 

6.8-7.8 (m, 6H) 

(2) Preparation of 2^2-dimethylaminobenzylsu!finyl)-3 t 6,7-trimethylquinoxaline (Compound No. 7) 
In a mixture of 35 ml of chloroform and 3 ml of methanol was dissolved 3.71 g of 2-(2-dimethylaminoben- 
zylthio}-3 ( 6,7-trimethylqulnoxaline. To the chilled solution kept at a temperature of lower than 0°C (temperature 
20 of solution) was slowly added 2.45 g of m-chloroperbenzolc acid (purity : 80%). After the reaction was complete, 
chloroform and saturated aqueous NaHC0 3 solution were added to the reaction mixture. The organic layer was 
separated and dried over sodium sulfate. The sodium sulfate was then removed by filtration, and the solvent 
was evaporated under reduced pressure from the filtrate. The residue was purified by silica gel column 
chromatography (acetone/hexane). The eluate was concentrated and the resulting residue was crystallized 
25 from ether/hexane to give 1.12 g of 2-(2^imethylaminobenzylsulfinyl)-3,6J-trimethylquinoxaIine as a yellow 
crystalline powder, m.p. 83-86°C (decompn.). 

IRv^crrH : 2930, 1490, 1480, 1445, 1090, 1070, 1050, 870, 760 
'H NMR (CDC^S ; 2.46 (s, 9H), 2.51 (s, 6H), 

4.44 and 4.71 (each d, 2H, J=12Hz), 
30 6.a-7.4(m,4H), 

7.76 and 8.00 (each s,2H) 

Example 8 

Synthesis of 2-(2-Diethyiaminobenzyisulfinyl)-3-methylquinoxaiine 

35 

(1) Preparation of 2-(2-diethyIaminobenzylthio)-3-methylquinoxaline 

To a solution of 0.73 g of sodium hydroxide in a mixture of 2 ml of water and 50 ml of ethanol were added 
successively 1.5 g of 2-mercapto-3-methylquInoxaline and 1.99 g of 2-diethylaminobenzyt chloride hyd- 
rochloride. The resulting mixture was stirred at room temperature for 3 hrs., and the solvent was removed under 
40 reduced pressure. The residue was extracted with ethyl acetate. The organic layer was washed successively 
with 5% aqueous sodium hydroxide solution, water and saturated aqueous sodium chloride solution, and then 
dried over sodium, sulfate. The sodium sulfate was removed by filtration, and the filtrate was placed under 
reduced pressure to remove the solvent The residual oil was purified by silica gel column chromatography 
(hexane/acetone) to give 1 .74 g of 2-(2-diethylaminobenzylthio)-3-methylquinoxaIine as a yellow oil. 
« 1H NMR (CDCl 3 ) 5 : 1.04 (t, 6H, J=8Hz), 2.64 (s, 3H), 

3.04 (q, 4H, J=8Hz), 4.76 (s, 2H), 
6.8-8.0 (m, 8H) 

(2) Preparation of 2-(2-diethylartdnobenzylsulfinyl)-3-methyIquinoxaIine 

In 50 mlof chloroform was dissolved 1 .7 g of 2-(2-diethylaminobenzylthio)-3-methylquInoxaline. To the chtl- 
60 led solution kept at -1 0°C was portionwise added 1 .21 g of m-chloroperbenzoic acid (purity : 80%). The reac- 
tion liquid was then washed successively with saturated aqueous NaHC0 3 solution, water and saturated 
aqueous sodium chloride solution, and dried over sodium sulfate. The sodium sulfate was then removed by 
filtration, and the solvent was evaporated under reduced pressure from the filtrate. The residual oil was purified 
by silica g I column chromatography (hexane/ac tone) to giv 1.2 g f 2-(2-diethylamln b nzylsurfinyi)-3- 
55 methylquinoxailne as a yellow oil. 

*H NMR (CDC&)5 : 0.96 (t, 6H, J=8Hz), 2.52 (s, 3H), 
2,92 (q,4H, J=8Hz). 
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4.44 and 4.70 (each d, 2H, J=12Hz). 
6.8-8.4 (m, 8H) 

Examples of th preparations using the sulfoxide derivative of th inventi n are described by the following 
examples. 

5 

Example 9 : Preparation in the form of pellet 

A pellet (220 mg) containing : 

active component 50 mg 

10 lactose 103 mg 

starch 50 mg 

magnesium stearate 2 mg 

hydroxypropylcellulose 1 5 mg 
was obtained. 



16 



25 



Example 10 : Preparation in the form of capsule 



A gelatin-shell hard capsule containing 350 mg of the core portion consisting of : 

active component 40 mg 

20 lactose 200 mg 

starch 70 mg 

polyvinylpyrrolidone 5 mg 

crystalline cellulose 35 mg 
was obtained. 



Example 11 : Preparation in the form of granules 



One gram of granules containing : 
active component 200 mg 

so lactose 450 mg 

corn starch 300 mg 

hydroxypropylcellulose 50 mg 
was obtained. 



35 



Claims 

Claims for the Contracting States : BE, CH, DE, FR, GB, IT, LI, NL, SE 

40 1 . A sulfoxide derivative having the formula (I) : 




55 wherein each of R 1 and R 2 independently is hydrogen or an alkyl group having 1 to 6 carbon atoms, and each 
of R 3 , R 4 , R 4 * and R 4b independently Is hydrog n, hal gen, an alkoxy group having 1 to 6 carbon at ms, an 
alkyl group having 1 to 6 carbon atoms, trifluoromethyl, or a fluorine-atom-containing lower atk xy 
2. The sulfoxide derivative as claimed in claim 1 , wh rein each of R 3 , R 4 , R 4 » and R 45 is hydrogen. 
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3. The sulfoxide derivative as claimed in claim 1 , wher in each of R 1 and R 2 ind pendently is an alkyt group 
having 1 to 6 carbon atoms. 

4. The sulfoxide derivative as claimed in claim 1 , wherein each of R 1 and R 2 Independently Is methyl or 
ethyl. 

5. The sulfoxide derivative as claimed in claim 1 , wherein said derivative is 2-(2-dimethytaminobenzyisul- 
finyl)lmidazo[4,5-b]pyridine. 

6. A process for the preparation of a sulfoxide derivative having the formula (I) : 




wherein each of R 1 and R 2 independently is hydrogen or an alkyl group having 1 to 6 carbon atoms, and each 
of R 3 , R* R 48 and R 4b independently is hydrogen, halogen, an alkoxy group, containing 1-6 carbon atoms trtf- 
luoromethyl, or a fluorine atom-containing lower alkoxy group having 1 to 6 carbon atoms, or an alkyl group 
having 1 to 6 carbon atoms, which comprises : 

reacting a mercapto derivative having the formula (II) : 




(ID 



H 



wherein R 3 has the same meaning as above, with a compound having the formula (III) : 




(III) 



wherein each of R 1 , R 2 R* R 4 * and R 4b has the sam meaning as above, and X is a reacttv group, or a salt 
thereof to obtain a compound having th formula (IV) : 
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5 



10 




(IV) 



wherein each of R\ R 2 , R 3 , R 4 , R 48 and R 4 ** has the same meaning as above, and 
15 oxidizing the compound having the formula (IV). 

7. The process for the preparation of a sulfoxide derivative as claimed In claim 6, wherein said reactive 
group represented by X in the Formula (III) is a halogen atom, a sulfonyl group or acetoxy. 

8. The proccess for the preparation of a sulfoxide derivative as claimed in claim 6, wherein said reaction 
between the mercapto derivative of the formula (II) and the compound of the formula (HQ is performed In an 

20 Inert solvent in the presence of an alkali agent 

9. A sulfoxide derivative having the formula (V) : 



25 




30 

wherein each of R 5 and R 6 independently Is hydrogen, halogen, an alkyl group having 1 to 6 carbon atoms, or 
an alkoxy group having 1 to 6 carbon atoms, R 7 is hydrogen, an alkyl group having 1 to 6 carbon atoms, or an 
alkoxy group having 1 to 6 carbon atoms, Y is CH or N, and Z is : unsubstituted 2-pyridyt ; or 2-pyridyl substituted 
with a halogen, an alkyl group-having 1 to 6 carbon atoms and /or an alkoxy group having 1 to 6 carbon atoms; 
35 or a 2-aminophenyl group having the formula (VI) : 



40 




(VI) 



wherein each of R 8 and R 8 independently is hydrogen or an alkyl group having 1 to 6 carbon atoms, and the 
45 phenyl group may be substituted with a halogen, an alkyl group having 1 to 6 carbon atoms and /or an alkoxy 
group having 1 to 6 carbon atoms. 

1 0. The sulfoxide derivative as claimed In claim 9, wherein each of R 5 , R e and R 7 independently is hydrogen 
or methyl. 

11. The sulfoxide derivative as claimed in claim 9, wherein each of R 8 and R 9 Independently Is an alkyl 
so group having 1 to 6 carbon atoms. 

12. The sulfoxide derivative as claimed in claim 9, wherein each of R 8 and R° independently is methyl or 
ethyl. 

13. The sulfoxide derivative as claimed in claim 9, wherein said derivative is one selected from the group 
consisting of : 

55 2-(2-pyridylmethylsulfInyl)quinoxaline ; 

3-methyi-2-(2-pyridyfmethyi8ulfinyl)quinoxalin ; 
2-[2-(4-meUioxypyrldyl)methylsutfinyll-3-methyi-quinoxaline ; 
3nrnethyl-2-[2-(3-methylpyridyl)methyl3ulfinyi]-qulnoxalln ; 
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6 r 7-dimsthyl-2-(2-pyridylmethylsulfinyl)quinoxalIne; 
2-methyl-3-(2-pyridylmethylsulfinyl)pyrid [2,3-bl-pyrazine ; 
2-<2-dimethylaminobenzylsuffinyl)quinoxallne ; 
2-{2-dlmethylamIn lbenzylsulfinyl)-3-methyl-quInoxallne ; 
2H2^imethylamfnobenzyIsulfinyl)^ t 6 f 7-trimethyl-qulnoxaline ; * 
2^2^imethylamino-3-methylbenzylsulfinyl)-3-fTiethyl-quinoxaline ; 
2^2-dlmethylamino-5-fTiethylberizylsulfinyl)-3-methyl-quinoxalin6 ; 
2^2^imethylam!no-5^ethoxybenzylsulfinyl)-3-methytquinoxaline ; and 
2-(2-dlethylaminobenzylsulfinyl)quinoxaline. 

14. A process for the preparation of a sulfoxide derivative having the formula (V) : 




wherein each of R 5 and R e independently is hydrogen, halogen, an alkyl group having 1 to 6 carbon atoms, or 
an alkoxy group having 1 to 6 carbon atoms, R 7 is hydrogen, an alkyl group having 1 to 6 carbon atoms, or an 
alkoxy group having 1 to 6 carbon atoms, Y Is CH or N, and Z is : unsubstituted 2-pyridyJ ; or 2-pyridyt substituted 
with a halogen, an alkyl group having 1 to 6 carbon atoms and/or an alkoxy group having 1 to 6 carbon atoms; 
or a 2-aminophenyi group having the formula (VI) ; 




(VI) 



wherein each of R 8 and R 9 independently is hydrogen or an alkyl group having 1 to 6 carbon atoms, and the 
phenyl group may be substituted with a halogen, an alkyl group having 1 to 6 carbon atoms and/or an alkoxy 
group having 1 to 6 carbon atoms ; which comprises : 
reacting a mercapto derivative having the formula (VII) : 




(VII) 



wherein each of R 5 , R« R 7 and Y has the same meaning as above, with a compound having the formula (VIII): 

QCHzZ 

wherein Z has the same meaning as above, and Q is a reactive group, or a salt thereof to obtain a compound 
having the formula (IX) : 
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5 




(IX) 



10 wherein each of R 6 , R fl ( R 7 , Y and Z has the same meaning as above, and oxidizing the compound having the 
formula (IX). 

15. The process for the preparation of a sulfoxide derivative as claimed in claim 14, wherein said reactive 
group represented by Q in the formula (VIII) is a halogen atom, a suifonyi group or acetoxy. 

16. The process for the preparation of a sulfoxide derivative as claimed in claim 14, wherein said reaction 
15 between the mercapto derivative of the formula (VII) and the compound of the formula (VIII) is performed in an 

inert solvent in the presence of an alkali agent 

17. A pharmaceutical composition containing as an active ingredient a sulfoxide derivative having the for- 
mula (I) or (V) ; 

20 

formula (I) 



25 



SO 




35 wherein each of R 1 and R 2 independently is hydrogen or an alkyl group having 1 to 6 carbon atoms, and each 
of R 3 , R\ R 4 " and R 4b independently is hydrogen, halogen, an alkoxy group having 1 to 6 carbon atoms, trif- 
luoromethyl, or a fluorine atom-containing lower a alkoxy group having 1 to 6 carbon atoms, or an alkyl group 
having 1 to 6 carbon atoms, 

40 formula (V) 



45 




so 

wherein each of R* and R 6 independently is hydrogen, halogen, an alkyl group having 1 to 6 carbon atoms, or 
an alkoxy group having 1 to 6 carbon atoms, R 7 is hydrogen, an alkyl group having 1 to 6 carbon atoms, or an 
alkoxy group having 1 to 6 carbon atoms, Y is CH or N, and Z is : unsubstituted 2-pyridyt ; or 2-pyridyt substituted 
with a halogen ; an alkyl group having 1 to 6 carb n atoms and/ ran alkoxy group having 1 to 6 carbon atoms; 
55 or a 2-amlnophenyl group having the formula (VI) : 



17 



EP 0 234 690 B1 



5 




(VI) 



wherein each of R 8 and R* independently la hydrogen or an alkyt group having 1 to 6 carbon atoms, and the 
10 phenyl group may be substituted with a halogen, an alkyl group having 1 to 6 carbon atoms and/or an alkyl 
group having 1 to 6 carbon atoms. 

Claims for the Contracting State : ES 

15 1 . A process for the preparation of a sulfoxide derivative having the formula (I) : 




wherein each of R 1 and R 2 independently is hydrogen or an alkyl group having 1 to 6 carbon atoms, and each 
30 of R 3 , R 4 , R 4 * and R 4 * independently Is hydrogen, halogen, an alkoxy group containing 1 to 6 carbon atoms, 
trifluoromethyl, or a fluorine atom-containing lower alkoxy group having 1 to 6 carbon atoms, or an alkyl group 
having 1 to 6 carbon atoms, which comprises : 

reacting a mercapto derivative having the formula (II) : 



40 




(ii) 



H 



wherein R 3 has the same meaning as above, with a compound having the formula (III) : 

45 



so 




(III) 

* 



wherein ach of R 1 , R 2 , R 4 , R*> and R 4b has the same meaning as above, and X Is a r active group, 
or a salt thereof to obtain a compound having the formula (IV) : 
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10 




(IV) 



wherein each of R 1 , R 2 , R 3 , R 4 , R 4a and R 4 * has the same meaning as above, and 
is oxidizing the compound having the formula (IV). 

2. The process for the preparation of a sulfoxide derivative as claimed In claim 1, wherein said reactive 
group represented by X in the Formula (III) in a halogen atom, a sulfonyl group or acetoxy. 

3. The process for the preparation of a sulfoxide derivative as claimed in claim 1, wherein said reaction 
between the mercapto derivative of the formula (II) and the compound of the formula (HI) is performed In an 

20 inert solvent in the presence of an alkali agent 

4. The process for the preparation of a sulfoxide derivative as claimed in claim 1, wherein each of R 3 , R 4 , 
R 4 * and R* b is hydrogen. 

5. The process for the preparation of a sulfoxide derivative as claimed in claim 1, wherein each of R 1 and 
R 2 independently is an alkyl group having 1 to 6 carbon atoms. 

25 6. The process for the preparation of a sulfoxide derivative as claimed in claim 1, wherein each of R 1 and 
R 2 Independently is methyl or ethyl. 

7. The process for the preparation of a sulfoxide derivative as claimed in claim 1 v wherein said derivative 
is 2-(2-dimethylamlnobenzylsu!finyl) imidazo[4,5-b]pyridine. 

8. A process for the preparation of a sulfoxide derivative having the formula (V) : 

30 




wherein each of R 5 and R B independently is hydrogen, halogen, an alkyl group having 1 to 6 carbon atoms, or 
40 an alkoxy group having 1 to 6 carbon atoms, R 7 is hydrogen, an alkyl group having 1 to 6 carbon atoms, or an 
alkoxy group having 1 to 6 carbon atoms, Yis CH or N f and Z is : unsubstituted 2-pyridyl ; or 2-pyridyl substituted 
with a halogen, an alkyl group having 1 to 6 carbon atoms and/or an alkoxy group having 1 to 6 carbon atoms; 
or a 2-aminophenyl group having the formula (VI) : 



45 




(VI) 



50 R 

wherein each of R 8 and R 9 independently is hydrogen or an alkyl group having 1 to 6 carbon atoms, and the 
phenyl group may be substituted with a halogen, an alkyl group having 1 to 6 carbon atoms and/or an alkoxy 
group having 1 to 6 carbon atoms ; which comprises : 
55 reacting a mercapto derivative having the formula (VII) : 
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(VII) 



wherein each of R s , R 6 , R 7 and Y has the same meaning as above, 
with a compound having the formula (VIII) : 

QCH 2 Z (VIII) 

wherein Z has the same meaning as above, and Q is a reactive group, 
or a salt thereof to obtain a compound having the formula (IX) : 




(IX) 



wherein each of R 5 , R 8 , R 7 , Y and Z has the same meaning as above, and 
oxidizing the compound having the formula (IX). 

9. The process for the preparation of a sulfoxide derivative as claimed in claim 8, wherein said reactive 
group represented by Q in the formula (VIII) is a halogen atom, a sulfonyl group or acetoxy. 

10. The process for the preparation of a sulfoxide derivative as claimed In claim 8, wherein said reaction 
between the mercapto derivative of the formula (VII) and the compound of the formula (VIII) is performed in an 
inert solvent in the presence of an alkali agent. 

11. The process for the preparation of a sulfoxide derivative as claimed in claim 8, wherein each of R 6 , R 6 
and R 7 Independently Is hydrogen or methyl. 

12. The process forthe preparation of a sulfoxide derivative as claimed in Claim 8, wherein each of R° and 
R 9 independently is an alkyl group having 1 to 6 carbon atoms. 

13. The process forthe preparation of a sulfoxide derivative as claimed in Claim 8, wherein each of R B and 
R 9 independently is methyl or ethyl. 

14. The process forthe preparation of a sulfoxide derivative as claimed in claim 8, wherein said derivative 
is one selected from the group consisting of : 

2^2-pyridylmethyIsurfinyl)quinoxaline ; 
3-methyI-2-(2-pyridylmethylsuIfInyl)quinoxallne ; 
242-(4-methoxypyridyl)methylsuIfinylJ-3-methyl-quinoxaline; 
3^ethyl-2-[2^34Tieth^pyrid^methylsuItlnyl]-quinoxaIinB; 
6,7-dimethyl-2-(2-pyridylmethylsulfinyl)quinoxaline; 
2^ethyl-3-(2-pyrldylmethylsulfinyI)pyi^o[2 f 3-b^pyrazine ; 
2-(2-dimethylaminobenzylsulfinyl)quinoxaline; 
2^2-dimethyiaminolbenzylsulfinyl)-3-niethyI-quInoxaline ; 
2K2^imethyiaminobenz^Ifin^ l 6 f 7-trimethyl-quinoxalIne; 
2^2^imemylamlno-3-methy!benzy!sulfirty 
2^2^imeth^amino-5-methylbenzylsulfinyl)-3-methyl- qulnoxallne ; 
2K2-dimethyiamino-54netrK)xybenzylsuinnyl)^methylquinoxaline ; and 
2-(2-diethylaminobenzylsultlnyl)quinoxaiine. 
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Ansp ruche 

PatentansprBche fur die Vertragstaaten : BE, CH, DE, FR, GB ( IT, L!, NL, SE 

5 1 . Sulfoxidderivat mlt der Formel (I) ; 



10 



15 




20 worin jeder von R 1 und R 2 unabhangig Wassersloff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist, 
und Jeder von R 3 , R 4 , R 4 * und R 4b unabhangig Wasserstoff, Halogen, eine Alkoxygruppe mit 1 bis 6 Kohlen- 
stoffatomen, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, Trtfluormethyt, oder eine, ein Fiuoratom enthal- 
tende niedere Alkoxygruppe mlt 1 bis 6 Kohlenstoffatomen ist 

2. Sulfoxidderivat gemlfe Anspruch 1, bei dem jeder von R 3 , R 4 , R 4 * und R 4b Wasserstoff ist 

25 3. Sulfoxidderivat gemSB Anspruch 1 , bei dem jeder von R 1 und R 2 unabhangig eine Alkylgruppe mit 1 bis 
6 Kohlenstoffatomen ist 

4. Sulfoxidderivat gemaft Anspruch 1, be) dem jeder von R 1 und R 2 unabhangig Methyl oder Ethyl ist 

5. Sulfoxidderivat gemSR Anspruch 1, wobei das Derivat Z^-DimethylaminobenrylsuIfinylJimidazo^.S- 
bjpyridin ist 

30 6. Verfahren zur Herstellung eines Sulfoxidderivats mit der Formel (I) : 



35 



40 




worin jeder von R 1 und R 2 unabhangig Wasserstoff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist, 
45 und jeder von R 3 , R 4 , R 44 und W b unabhangig Wasserstoff, Halogen, eine Alkoxygruppe, die 1 bis 6 Kohien- 
stoffatome enthait Trifluormethyl, oder eine ein Fiuoratom enthaltende niedere Alkoxygruppe mit 1 bis 6 Koh- 
lenstoffatomen, oder eine Alkylgruppe mlt 1 bis 6 Kohlenstoffatomen ist welches umfaBt : Reaktion eines 
Mercaptoderlvats mit der Formel (II) : 



so 



55 




(id 



H 
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worin R 3 die gleiche Bedeutung wie oben hat, mit einer Verbindung, die die Formel (III) hat : 



5 



10 




(III) 



15 worin jeder von R 1 , R 2 , R* R 4 * und R die gleiche Bedeutung wie oben hat, und worin X eine reaktive Gruppe 
ist, oder einem Salz davon, so da& man eine Verbindung mit der Formel (IV) erhSlt : 



20 



25 




(IV) 



worin jeder von R 1 , R 2 , R 3 , R 4 , R* a und R 4b die gleiche Bedeutung wie oben hat, und Oxidation der Verbindung 
mit der Forme! (IV). 

7. Verfahren zur Herstellung eines Sulfoxidderivats gemaB Anspruch 6, bei dem die durch X in der Formet 
(III) dargestellte Gruppe ein Halogenatom, eine Sulfonylgruppe oder Acetoxy Ist 
35 8. Verfahren zur Herstellung efnes Sulfoxidderivats gemaB Anspruch 6 t bei dem die Reaktion zwischen 
dem Mercaptoderivat der Formel (II) und der Verbindung der Formel (III) in einem Inerten Losungsmittei in der 
Gegenwart eines alkalischen Mittels durchgefuhrt wird. 

9. Sulfoxidderivat mit der Formel (V) : 



45 




worin jeder von R 6 und Re unabhangig Wasserstoff, Halogen, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, 
so oder eine AJkoxygruppe mit 1 bis 6 Kohlenstofftatomen, ist, R 7 Wasserstoff, eine Alkytgruppe mit 1 bis 6 Koh- 
lenstoffatomen, oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen ist, Y CH oder N 1st, und Z ist : unsub- 
stftuiertes 2-Pyridyi ; oder 2-Pyridyl, das mit einem Halogen substituiert 1st, eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen und/oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen ; oder eine 2-Aminophenyl- 
gruppemitd r Formel (VI): 

55 
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(VI) 



worln Jeder von R 8 und R° unabhangig Wasserstoff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist, 
und die Phenytgruppe miteinem Halogen, einer AJkylgruppe mit 1 bis 6 Kohlenstoffatomen und/oder einer Alko- 
xygruppe mit 1 bis 6 Kohlenstoffatomen substltulert seln kann. 

10. Sulfoxidderivat gemafc Anspruch 9, bei dem jeder von R 6 , R 6 und R 7 unabhinglg Wasserstoff oder 
Methyl ist 

11. Sulfoxidderivat gemSIl Anspruch 9, bei dem Jeder von R 8 und R 9 unabhangig eine Alkylgruppe mit 1 
bis 6 Kohlenstoffatomen ist 

12. Sulfoxidderivat gemaa Anspruch 9, bei dem jeder von R 8 und R° unabhangig mit Methyl oder Ethyl Ist 

1 3. Sulfoxidderivat gem§& Anspruch 9, wobei das Derivat eines ist, ausgewfl hit aus der Gruppe, bestehend 



2- (2-Pyridylmethylsulfinyl)qulnoxalin ; 

3- Methyl-2-(pyrtdylmethyIsulfinyl)quinoxalin ; 
2^2-(4-Methoxypyridyl)methyIsulfinyl>3Hfrtethyl-quinoxalin; 
3-Methyl-2- |2-(3-methyipyridyl)methylsulfinyl]-quinoxalln ; 
6J-Dimethyl-2-{2-pyridylmethylsulfinyl)quinoxalin ; 
2-Methyl-3-(2-pyridylmethylsuifinyl)p^do[2,3-bl-pyrazin ; 
2-(2-Dimethylaminoben2ylsulfinyl)quinoxalln ; 
2-(2-Dimethylaminobenzylsulfinyl)-3-methyKquinoxalin ; 
2-(2-Dimethylaminobenzylsulfinyl)-3,6 t 7-trimethyl-quinoxaiin ; 
2-(2-DImethylaminc-3Hrnethylbenzylsulfinyl)-3^ethyl-quinoxaIin; 
2-(2-Dimethylamino-5^ethylben^sulfinyl)-3-methyl-quinoxalin; 
2^2-Dimethylamino-5^ethoxybenzyl3ulfinyl)-3-methyl-<iulnoxa!in ; und 
2-(2-Diethylaminobenzyisulfinyi)quinoxalln. 

14. Verfahren zur Herstellung eines Sulfoxidderivats mit der Forme) (V) : 



worm jeder von R 8 und R 6 unabhangig Wasserstoff, Halogen, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, 
oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen ist, R 7 Wasserstoff, eine Alkylgruppe mit 1 bis 6 Koh- 
lenstoffatomen, oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen ist, Y CH oder N ist, und Z ist : unsub- 
stitulertes 2-Pyridyl ; oder 2-Pyridyl, das mit einem Halogen substitulert ist, eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen und/oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen ; oder eine 2-Amlnophenyi- 
gruppe mit der Formel (VI) : 



worln Jeder von R 8 und R 9 unabhangig Wasserstoff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen 1st, 
unddi Phenylgrupp mit inem Halogen, einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen und/od r einer Alko- 




(V) 




(VI) 
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xygruppe mit 1 bis 6 substltuiert s In kann, 
welches umfaBt : 

Reaktlon eines Mercaptoderivats mft der Form ! (VII) : 



10 




(VII) 



worin jeder von R 5 , R 6 , R7 und Y dieselbe Bedeutung wie oben hat, mit einer Verbindung, die die Formel (VIII) 
hat: 

15 

QCHzZ 

worin Z die gleiche Bedeutung wie oben hat und Q eine reaktive Gruppe 1st, Oder elnem Salz davon, so dad 
man eine Verbindung mft der Formel (IX) erhalt ; 

20 



25 




(IX) 



30 worin Jeder von R 5 , R 6 t R 7 , Y und Z die gleiche Bedeutung wie oben hat, und Oxidation der Verbindung mit der 
Formel (IX). 

1 5. Verfahren zur Herstellung eines Sulfoxidderivats gem§& Anspruch 14, bei dem die durch Q in der For- 
mel (VIII) dargestellte reaktive Gruppe ein Halogenatom, eine Sulfonylgruppe oder Acetoxy 1st 

16. Verfahren zur Herstellung eines Sulfoxidderivats gemSR Anspruch 14, bei dem die Reaktlon zwischen 
35 dem Mercaptoderivat der Formel (VII) und der Verbindung der Formel (VIII) in einem inerten Losungsmittel in 

der Gegenwart eines alkalischen Mittels durchgefuhrt wird. 

17. Pharmazeutische Zusammensetzung, die als aktiven Bestandteil ein Sulfoxidderivat mit Formef (I) Oder 
(V)entha!t: 

40 Formel m 



45 



50 



65 




worin jeder v n R 1 und R* unabhangig Wasserstoff Oder ine Alkylgrupp mit 1 bis 6 Kohl nstoffatom n ist, 
und jeder von R 3 , R* R*» und R 4 * unabhangig Wasserstoff, Halogen eine Alkoxygruppe mft 1 bis 6 K hlen- 
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t ffetomen,Trtfluormethy1 r oderein .ein Fluoratomenthalt ndeniedereAlkoxygrupp mit 1 bis 6 Kohl nstoff- 
atomen, oder ein Alkylgruppe mit 1 bis 6 Kohl nst ffatomen 1st, 

Formel (V) 



10 




15 

worin Jeder von R 5 und R 6 unabhangig Wasserstoff, Halogen, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, 
oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen ist, R 7 Wasserstoff, eine Alkylgruppe mit 1 bis 6 Koh- 
lenstoffatomen, oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen ist, Y CH Oder N und Z 1st : unsubsti- 
tuiertes 2-Pyridyl ; Oder 2-Pyrldyl, das mit einem Halogen substituiert ist, eine Alkylgruppe mit 1 bis 6 
20 Kohlenstoffatomen und/oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen ; oder eine 2-Amlnophenyl- 
gruppe mit der Formel (VI) ; 



25 




30 worin jeder von R 8 und R° unabhangig Wasserstoff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist f 
und die Phenylgruppe mit einem Halogen, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen und/oder einer Alko- 
xygruppe mit 1 bis 6 Kohlenstoffatomen substituiert sein kann. 

PatentansprQche fur den Vertragsstaat : ES 

35 

1. Verfahren zur Herstellung eines Suffoxidderivats mit der Formel (I) ; 



40 



45 




so worin jeder von R 1 und R 2 unabhangig Wasserstoff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen Est, 
und jeder von R 3 , R*, R 4 * und R 4b unabhangig Wasserstoff, Halogen, eine Alkoxygruppe. die 1 bis 6 Kohlen- 
stoffatome, Trifluormethyl enthSIt, oder eine, ein Fluoratom enthaltende nieder Alkoxygruppe mit 1 bis 6 Koh- 
lenstoffatomen, oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen 1st, welches umfa&t : 
Reaktloneln sMercaptod rivatsmitd r Formel (II): 

55 
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~3 



5 




(ID 



10 worin R 3 die gleiche Bedeutung wie oben hat, mit einer Verbindung mit der Fonmel (111) : 



4 



15 




20 \ 2 



worin jeder von R\ R 2 , R 4 , R 40 und R 4b die gleiche Bedeutung wie oben hat, und X eine reaktive Gruppe ist, 
25 oder einem Salz davon, so daft man eine Verbindung mit der Formel (IV) erhalt ; 



30 



35 




40 worin jeder von R 1 , R 2 , R* R 4 R 48 und R 4b die gleiche Bedeutung wie oben hat, und Oxidation der Verbindung 
mit der Formel (IV). 

2. Verfahren zur Herstellung eines Sulfoxldderivats gemaft Anspruch 1, bei dem die durch X in der Formel 
(III) dargestellte reaktive Gruppe ein Hatogenatom, eine Sulfonylgroppe oder Acetoxy ist 

3. Verfahren zur Herstellung eines Sulfoxldderivats gem3B Anspaich 6, bei dem die Reaktlon zwischen 
45 dem Mercaptoderlvat der Formel (f I) und der Verbindung der Formel (III) in einem inerten Ldsungsmittel in der 

Gegenwart eines alkalischen Mittels durchgefuhrt wferd. 

4. Verfahren zur Herstellung eines Sulfoxldderivats gemaft Anspruch 1 , bei dem jeder von R 3 , R 4 , R 4a uns 
R< b Wa3serstoffist 

5. Verfahren zur Herstellung eines Sulfoxldderivats gemSk Anspruch 1 , bei dem jeder von R 1 und R 2 unab- 
60 hangig eine Alkylgruppe mit 1 bis 6 KohlenstofTatomen ist 

6. Verfahren zur Herstellung eines Sulfoxldderivats gem§G> Anspruch 1 , bei dem jeder von R 1 und R 2 ein- 
zeln Methyl oder Ethyl 1st 

7. Verfahren zur Herstellung eines Sulfoxldderivats gema& Anspruch 1, wobei das Derivat 2-(2-Dimethyl- 
aminobenzyisulfinyi)imidazo [4,5-b] pyridin ist 

65 8. Verfahren zur Herstellung eines Sulfoxldderivats mit der Formel (V) : 
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worin Jeder von R 5 und R e unabhinglg Wasserstoff, Halogen, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, 
w oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, 1st, R7 Wasserstoff, elne Alkylgruppe mit 1 bis 6 Koh- 
lenstoffatomen, Oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen 1st, Y CH oder N 1st, und Z 1st : unsub- 
stituiertes 2-Pyridyl ; oder 2-Pyridyl, das mit einem Halogen substituiert ist, eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen und/oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen ; oder eine 2-Aminophenyl- 
gruppe mit der Formef (VI) : 



20 




(VI) 



worin Jeder von R 8 und R 8 unabhinglg Wasserstoff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen 
ist, und die Phenylgruppe mit einem Halogen, einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen und/oder einer 
Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen substituiert sein kann, welches umfaat : Reaktion eines Mercap- 
toderlvats mit der Formal (VII) : 



35 




(VIZ) 



worin jeder von R 5 , R fl , R 7 und Y die glelche Bedeutung wie oben hat, mit einer Verbindung mit der Formel 
40 (VIII) : 

QCHaZ 

worin Z die glelche Bedeutung wie oben hat, und Q reaktive Gruppe ist, oder einem Salz davon, so da& man 
45 eine Verbindung mit der Formel (IX) erhilt : 



50 




55 

worin j der von R 5 , R 6 , R 7 V Y und Z die gleich Bedeutung wi oben hat, und Oxidation der Verbindung mit der 
Form I (IX), 

9. Verfahren zur Herstellung eines Sulfoxldderlvats gemaa Anspruch 8, bet dem di durch Q in der Formel 
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(VIII) dargestellte Gruppe in Halogenatom, in Sulf nylgruppe oder Acetoxy ist 

10. Verfahren zur Hersteliung eines Sulfoxidderivats gemafi Anspruch 6, bei dem die Reaktion zwisch n 
dem Mercaptoderlvat der Formel (VII) und der Verblndung der Formel (VIII) In eln m Inerten LSsungsmlttel In 
der Gegenwart eines alkailschen Mlttels durchgefuhrt wird. 

11. Verfahren zur Hersteliung eines Sulfoxidderivats gemaB Anspruch 8, bei dem jedervon R 6 , R 6 und R 7 
unabhangig Wasserstoff oder Methyl ist 

12. Verfahren zur Hersteliung eines Sulfoxidderivats gemali Anspruch 8 t bei dem jedervon R 8 und R 9 unab- 
hangig einer Alkylgruppe mit 1 bis 6 Kohienstoffatomen 1st. 

13. Verfahren zur Hersteliung eines Sulfoxidderivats gemaR Anspruch 8, bei dem jedervon R 8 und R 9 unab- 
hangig Methyl oder Ethyl ist. 

14. Verfahren zur Hersteliung eines Sulfoxidderivats gemSR Anspruch 8, wobei das Derivat eines ist, aus- 
gewfihlt aus der Gruppe, bestehend aus : 

2- {2-PyridyImethylsulfinyl)quinoxalin ; 

3- Methyl-2-{pyridyImethylsuifinyl)quinoxalin ; 

2- [2-(4-Methoxypyrklyl)methyisulfinyi]-3-methyl-quinoxaiin ; 

3- Methyl-2-[2-(3^ethylpyi1dyl)methylsulfinyl}-qijinoxalln ; 
8 f 7-Dimethyl-2-(2-pyridyimethylsulfinyl)quinoxalin ; 
2-Methyl-3^2-pyridyimethylsulfinyi)pyrido[2 f 3-b]-pyrazin ; 
2-(2-Dimethylaminobenzylsulfinyl)quinoxalin ; 
2^2^lmethylaminobenzylsulf]nyl)-3-methyl-quinoxalin; 
2^24)imethylaminoberizyisult1nyl)-3,6 t 7-trirnethhyl-quinoxalin ; 
2-(2^1methylamino-3-methylbenzylsulfinyl}-3-methyl-quinoxaJin ; 
2-(2-Dime^yIamin(>-5-methylbenzyIsulfinyl>3-methyi-quinoxaH^ ; 
2^2-DImethyiaflilnc>-6-methoxybenzylsulfinyl)-3-methyl-qulnoxalln ; und 
2-(2-Diethylaminobenzylsulfinyl)quinoxalin. 



Revendlcations 

Revendication* pour les Etats contractants : BE, CH, DE, FR, GB, IT, LI, NL, SB 

1. Sulfoxyde repondant a la formule (I) 




dans laquelle chacun de R 1 et R 2 est independamment I'hydrogene ou un groupe alkyle ayant 1 a 6 atomes 
de carbone, et chacun de R 3 , R 4 , R+« et R 4b est independamment I'hydrogene, un hatogene, un groupe alcoxy 
ayant 1 a 6 atomes de carbone, un groupe alkyle ayant 1 a 6 atomes de carbone, le groupe tritluoromethyle 
ou un groupe afcoxy inferieur ayant 1 a 6 atomes de carbone et contenant un ou plusieurs atomes de fluor. 

2. Sulfoxyde selon la revendication 1, dans lequel chacun de R 3 , R 4 , R 4 * et R Ab est I'hydrogene. 

3. Sulfoxyde selon la revendication 1, dans lequel chacun de R 1 et R 2 est independamment un groupe alkyle 
ayant 1 a 6 atomes de carbone. 

4. Sulfoxyde selon la revendication 1, dans lequel chacun de R 1 et R 2 est independamment un groupe 
methyls ou ethyle. 

5. Sulfoxyde selon la revendication 1, dans lequel ledit sulfoxyde est la 2-(2-dimethylaminobenzylsulfi- 
nyt)imidaz [4,5-b]pyridine. 

6. Precede de preparation d'un sulfoxyde repondant a la formule (I) ; 
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dans laquelle chacun de R 1 et R 2 est Independamment I'hydrogfcne ou un groupe alkyle ayant 16 6 atomes 
de carbone, et chacun de R 3 , R 4 , R 4 * et R«> est lnd6pendamment I'hydrogene, un halogene, un groupe alooxy 
ayant 16 6 atomes de carbone, le groupe trifluoromethyle ou un groupe alooxy inftrieur ayant 16 6 atomes 
de carbone et contenant un ou plusieurs atomes de fluor, ou un groupe aikyle ayant 1 6 6 atomes de carbone, 
qui consists 6 : 

faire reagir un mercaptan repondant 6 la formula (II) ; 




(II) 



H 

dans laquelle R 3 est tel que defini ci-dessus, avec un oompos6 repondant 6 la formule (III) : 
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dans laqueJIe chacun de R 1 , R* R 8 R 4 , R 43 t R 46 est t I que defini ci-desaua, et 
oxyder le compose de fonmute (IV). 

7. Precede d preparation d'un sulfbxyde selon la revendication 6, dans I que! ledlt groupe reactif repre- 
sents par X dans la formula (III) est un atome d'halogene, un groupe sulfonyle ou acetoxy. 

8. Procede de preparation d'un sulfoxyde selon la revendication 6, dans lequel ladite reaction entre le mer- 
captan de formule (II) et le compose deformufe (III) est effectuee dans un solvant inerte en presence d'un agent 
alcalin, 

9. Sulfoxyde repondant a la formule (V) : 



dans laquelle chacun de R 6 et R 6 est independamment I'hydrogene, un halogene, un groupe alkyle ayant 1 a 
6 atomes de carbone ou un groupe alcoxy ayant 1 a 6 atomes de carbone, R 7 est I'hydrogene, un groupe alkyle 
ayant 1 a 6 atomes de carbone ou un groupe alcoxy ayant 1 a 6 atomes de carbone, Y est CH ou N, et Z est: 
un groupe 2-pyridyle non substitue ; ou un groupe 2-pyridyle substitue par un halogens, un groupe alkyle ayant 
1 a 6 atomes de carbone et/ou un groupe alcoxy ayant 1 a 6 atomes de carbone ; ou un groupe 2-aminophenyle 
repondant a la formule (VI) : 



dans laquelle chacun de R a et R 9 est Independamment I'hydrogene ou un groupe alkyle ayant 1 a 6 atomes 
de carbone, et le groupe phenyle peut etre substitue par un halogene, un groupe alkyle ayant 1 a 6 atomes de 
carbone et/ou un groupe alcoxy ayant 1 a 6 atomes de carbone. 

1 0. Sulfoxyde selon la revendication 9, dans lequel chacun de R 6 , R 6 et R 7 est Independamment un atome 
d'hydrogene ou un groupe methyle. 

1 1. Sulfbxyde selon la revendication 9, dans lequel chacun de R 8 et R 9 est independamment un groupe 
alkyle ayant 1 a 6 atomes de carbone. 

12. Sulfoxyde selon la revendication 9, dans lequel chacun de R 8 et R 9 est independamment un groupe 
methyle ou ethyle. 

13. Sulfoxyde selon la revendication 9, dans lequel (edit sulfoxyde est choisi dans le groupe forme par : 
la 2-(2-pyridylmethylsulfinyl}quinoxaline ; 

la 3-methyJ-2-(2-pyridyImethylsuIfinyl)-quinoxaline ; 

la 2^2^4-methoxypyridyl)methylsulflnyi]-3-methyIquinoxaline ; 

la 3^ethyI-2-[2^3HTiethylpyridyI)me^ ; 

la 6,7-dimethyl-2-(2-pyridyImethylsulfinyl)-quinoxaiine ; 

la 2-m6thyl-3-(2i5yridyimethylsdfinyI)pyrido-[2,3-b]pyra2ine ; 

la 2-(2-dim6thylaminobenzyl9ulflnyI)quinoxaNne ; 

la 2-(2-dim6thylaminobenzylsulfinyl)-3-m6thyl-quinoxaline ; 

la 2^2-dim6thylam(nobenzylsulfinyl)-3 1 67-trimethylqijinoxaline ; 

la 2-(2*dimethylamino-3-methylbenzylsulfinyl)-3-methylqutnoxatine ; 

la 2^2^im§thylamino-6Hfnethylbenzylsulfinyl)-3-m6thylquinoxaline ; 

la 2-(2-dimethylamino-5-methoxybenzyl3ulfinyl)-3-m6thylquln xallne ; et 

la 2-(2-diethylamln b nzylsutfinyQqutnoxalin . 

14. Procede de preparation d'un sulfoxyde rep ndant a la formule (V) : 




(V) 




(VI) 
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dans laquelle chacun de R 6 et R 6 est independamment Phydrogene, un halogene, un groupe alkyle ayant 1 k 
w 6 atomes de carbone ou un groupe alcoxy ayant 1 & 6 atomea de carbone, R 7 eat Phydrogene, un groupe alkyle 
ayant 1 & 6 atomes de carbone ou un groupe alcoxy ayant 1 d 6 atomes de carbone, Y est CH ou N, et Z est: 
un groupe 2-pyrldyle non substitue ; ou un groupe 2-pyridyle substitue par un halogene, un groupe alkyle ayant 
1 a 6 atomea de carbone et/ou un groupe alcoxy ayant 1 £ 6 atomes de carbone ; ou un groupe 2-aminophenyle 
repondant & la formule (VI) : 

15 




(VI) 



dans laquelle chacun de R a et R 9 est independamment Phydrogene ou un groupe alkyle ayant 1 £ 6 atomes 
29 de carbone, et le groupe phenyle peut dtre substitu* par un halogene, un groupe alkyle ayant 1 & 6 atomes de 
carbone et/ou un groupe alcoxy ayant 1 & 6 atomes de carbone ; qui consiste d ; 
faire reagir un mercaptan repondant la formule generate (VII) ; 



30 




(VII) 



dans laquelle chacun de R 5 , R e , R 7 et Y est tel que defini ci-dessus, avec un compost repondant h la formule 
(VIII) : 

QCH2Z (VIII) 

40 

dans laquelle Z est tel que defini ckjessus et Q est un groupe reactif, 

ou un sel de celui-ci, pour obtenfr un compose repondant a la formule (IX) : 



46 




(IX) 



dans laquelle chacun de R 5 , R 6 , R 7 , Y et Z est tel que defini ci-dessus, et 
oxyder le compose de formule (IX). 

15. Procede de preparation d'un sulfoxyde selon la revendication 14, dans lequel ledit groupe reactif repre- 
ss sente par Q dans la formule (VIII) est un atom d'halogene, un groupe sulfonyle ou acetoxy. 

16. Procede de preparation d'un sulf xyde selon la revendication 14, dans lequ I ladtte reaction entre I 
mercaptan de formul (VII) et le compose de formul (VIII) est eff ctuee dans un solvant inerte n pres nee 
d'un agent alcalin. 
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17. Compositl n pharmaceutique contenant comme ingredi nt actif un sulfoxyde repondant a la formula 
(l)ou(V): 

f ormule ( I ) 



10 



15 




dans laquelle chacun de R 1 et R 2 est independamment I'hydrogene ou un groups alkyle ayant 1 a 6 atomes 
20 de carbone, et chacun de R 3 , R 4 , R 4 * et R 4b est independamment I'hydrogene, un halogene, un groupe alcoxy 
ayant 1 a 6 atomes de carbone, le groupe trifluoromethyle ou un groupe alcoxy inferieur ayant 1 a 6 atomes 
de carbone et contenant un ou plusieurs atomes de fluor, ou un groupe alkyle ayant 1 a 6 atomes de carbone, 

25 f ormule (V) 



30 




35 dans laquelle chacun de R s et R 6 est Independamment I'hydrogene, un halogene, un groupe alkyle ayant 1 a 
6 atomes de carbone ou un groupe alcoxy ayant 1 a 6 atomes de carbone, R 7 est I'hydrogene, un groupe alkyle 
ayant 1 a 6 atomes de carbone ou un groupe alcoxy ayant 1 a 6 atomes de carbone, Y est CH ou N, et Z est: 
un groupe 2-pyridyle non substitue ; ou un groupe 2-pyridyle substitue par un halogene, un groupe alkyle ayant 
1 a 6 atomes de carbone et/ou un groupe alcoxy ayant 1 a 6 atomes de carbone ; ou un groupe 2-amlnophenyle 

40 repondant a la formule (VI) ; 



45 




(VI) 



50 dans laquelle chacun de R* et R 9 est independamment Thydrogene ou un groupe alkyle ayant 1 a 6 atomes 
de carbone, et le groupe phenyle peut etre substitue par un halogene, un groupe alkyle ayant 1 a 6 atomes de 
carbone et/ou un groupe alcoxy ayant 1 a 6 atomes de carbone. 

Rev ndlcatl ns pour I'Etat C ntractant : ES 

55 

1. Precede d preparati n d'un sulfoxyd repondant a la f rmule (I) : 
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dans laquelle chacun de R 1 et R 2 est Independamment I'hydrogene ou un groups alkyte ayant 1 & 6 atomes 
15 de carbone, et chacun de R 3 R 4 R 4 * et R* b est independamment I'hydrogene, un halog&ne, un groupe alcoxy 
ayant 1 A 6 atomes de carbone, le groupe trffluoromSthyle ou un groupe alcoxy tnfdrleur ayant 1 k 6 atomes 
de carbone et contenant un ou plusieurs atomes de fluor, ou un groupe alkyte ayant 1 d 6 atomes de carbone, 
qui consists & : 

fairs reegfr un mercaptan repondant k ia formula (II) : 

20 



25 




(ID 



30 dans laquelle R 3 est tel que d6fini cMJessus, avec un compose repondant & la formule (III) : 



35 




dans laquelle chacun de R\ R 2 , R* R^et R 4t> est tel que deTmi ci-dessus t et X est un groupe rSactif, 
ou un sel de celul-ci, pour obtenir un compose repondant & la formule (IV) : 

45 



60 
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(IV) 



dans laquelle chacun de R\ R 2 , R 3 , R 4 R 4 * et R 4 * est tel que defini cl-dessus, et 
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oxyderle composed formuIe(IV). 

2. Precede de preparation d'un sulfoxyde sel n la revendication 1, dans lequel ledit groupe r6actif repre- 
sents par X dans la f rmul (III) est un atome d'halog&ne, un groupe sulfonyfe u acetoxy. 

3. Precede de preparation d'un sulfoxyde selon la revendication 1, dans lequel ladite reaction entre le mer- 
5 captan de formule (II) et le compose de formule (III) est efTectuee dans u n solvant inerte en presence d'un agent 

alcalin. 

4. Precede de preparation d'un sulfoxyde selon la revendication 1, dans lequel chacun de R 3 , R 4 R 48 et 
R 46 est I'hydrogene. 

5. Proc6d6 de preparation d'un sulfoxyde selon la revendication 1 , dans lequel chacun de R 1 et R 2 est inde- 
10 pendamment un groupe alkyle ayant 1 a 6 atornes de carbone. 

6. Precede de preparation d'un sulfoxyde selon la revendication 1 , dans lequel chacun de R 1 et R 2 est inde- 
pendamment un groupe methyle ou ethyle. 

7. Precede de preparation d'un sulfoxyde selon la revendication 1, dans lequel ledit sulfoxyde est la 2-(2- 
dirr^thylaminobenzylsulfinyl)irnidazo[4,5-b]pyridine. 

is 8. Precede de preparation d'un sulfoxyde repondant a la formule (V) : 



20 




25 dans laquelle chacun de R 6 et R 6 est independamment I'hydrogene, un halogene, un groupe alkyle ayant 1 a 
6 atornes de carbone ou un groupe alcoxy ayant 1 a 6 atornes de carbone, R 7 est I'hydrogene, un groupe alkyle 
ayant 1 a 6 atornes de carbone ou un groupe alcoxy ayant 1 a 6 atornes de carbone, Y est CH ou N, et Z est: 
un groupe 2-pyridyle non substitue ; ou un groupe 2-pyridyIe substitue par un halogene, un groupe alkyle ayant 
1 a 6 atornes de carbone et/ou un groupe alcoxy ayant 1 a 6 atornes de carbone ; ou un groupe 2-aminoph6nyie 

30 repondant a la formule (VI) : 




(VI) 



40 dans laquelle chacun de R a et R 9 est Independamment I'hydrogene ou un groupe alkyle ayant 1 a 6 atornes 
de carbone, et le groupe phenyle peut §tre substitue par un halogene, un groupe alkyle ayant 1 a 6 atornes de 
carbone et/ou un groupe alcoxy ayant 16 6 atornes de carbone ; qui consists a : 
faire reaglr un mercaptan repondant la formule generals (VII) : 



5a 




(vri) 



dans laquelle chacun de R 5 f R 6 , R 7 et Y est tel que d6finl ci-dessus, avec un compose repondant a la formule 
(VIII): 

55 

QCHaZ (VIII) 

dans laquelle Z est tel que d6finl cl-dessus t Q est un groupe reactif, ou un sel de celul-cl, pour obtenlr un 
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compose repondant a la formule (IX) : 




(IX) 



dans laquelle chacun de R 6 , R e , R 7 Y et Z est tel que definl ci-dessus, et 
oxyder le compost de formule (IX). 

9. Precede de preparation d'un sulfoxyde selon la revendication 8, dans lequel ledlt groupe reactff repre- 
sents par Q dans la formule (VIII) est un atome d'halogene, un groupe sutfonyie ou acetoxy. 

10. Proced6 de preparation d'un sulfoxyde selon la revendication 8, dans lequel ladite reaction entre le 
mercaptan de formule (VII) et le compose de formule (VIII) est effectuee dans un solvant Inerte en presence 
d'un agent alcalin. 

1 1. Procede de preparation d'un sulfoxyde seion la revendication 8, dans lequel chacun de R 5 , R B et R 7 
est rhydrogene ou un groupe m6thyle. 

12. Procedd de preparation d'un sulfoxyde selon la revendication 8 V dans lequel chacun de R B et R 9 est 
Independamment un groupe alkyle ayant 1 a 6 atomes de carbons. 

13. Procedd de preparation d'un sulfoxyde selon la revendication 8, dans lequel chacun de R 8 et R 9 est 
independamment un groupe methyie ou ethyle, 

14. Procede de preparation d'un sulfoxyde selon la revendication 8, dans tequel ledit sulfoxyde est choisi 
dans le groupe forme par : 

la 2-(2-pyridytm6thytsulfinyI)quinoxaline ; 

la 3-m6thyl-2-(2-pyridylm6thylsulflnyl)-quinoxaIine ; 

la 2-[2-(4H^thoxypyridyl)m6thylsulfinyl]-3-m6thylquinoxaIine ; 

la 3-mdthyl-2-[2-{3-mdthylpyridyl)methylsuIfinyl]-quinoxaline ; 

la 6 1 7-dim6thyl-2-(2-pyridylm6thylsulfinyl)-quinoxaline ; 

la 2nnfi6thyi-3-(2-pyridylmethylsulfinyl)pyrido-[2 ( 3-b]pyrazine ; 

la 2-(2-dlmethylaminobenzylsulfinyl)quinoxallne ; 

la 2-(2-dimethylaminoben2ylsulfinyl)-3-methyi-quinoxaline ; 

la 2^2^imethylaminobenzylsulfinyl)-3,6 1 7-trimethylquinoxaline ; 

la 2K2^imethylaiTiino^HTi6thyto^ ; 

la 2-(2-d!methylamino-5-mSthyibenzylsulfInyl)-3-methylquinoxaline ; 

la 2^2^imethyIamirH>5HTi6tho^ ; et 

la2-(2-dfethylaminobenzylsulfinyl)quinoxaline. 
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